The purpose of this study was to investigate whether mandatory universal precautions changed nurses' body fluid exposure and reporting rates, hepatitis B vaccination rates, and human immunodeficiency virus (HIV) testing rates. Random cross-sectional surveys of nurses in Tennessee were conducted in 1991 and 1993 (n
= 145 in 1991; n = 143 in 1993) . The questionnaire in both surveys included frequency of body fluid exposures and reporting in the past year, and whether or not the respondent had received the hepatitis B vaccine or had been HIV tested. Findings indicated that self reported needlestick injuries decreased by 69 %, and other sharps ABOUT THE AUTHORS: Dr. Ramsey is Associate Professor, College of Nursing, and Dr. Glenn is Associate Professor,
Office of Rural and Community Health, East Tennessee State University, Johnson City, TN. MARCH 1996, VOL. 44, NO.3 injuries decreased by 81 %. Only 4.1 % of all exposure incidents reported on this anonymous survey were reported to employee health officials, as required. Body fluid exposure incidents were the most common form of exposure (81 % ) and the most underreported. Hepatitis B vaccinations significantly increased (61.4% to 82.5%), with a nonsignificant increase in HIV testing (47.2% to 55.6%) from 1991 to 1993. Findings of this study suggest that the universal precautions regulatory mandate has been effective in increasing nurses' compliance to universal precautions. Body fluid contacts were significantly underreported and showed no decrease between 1991 and 1993. T he transmission of the human immunodeficiency virus (HIV) and hepatitis B viruses (HBV) is recognized as a major occupational hazard for health care workers. Beginning in 1982, the Centers for Disease Control (CDC) issued recommendations for protecting health care workers, and in 1992, the Occupational Safety and Health Administration (OSHA) health standard to protect workers from occupational exposure to bloodborne pathogens (BBP standard) went into effect (CDC, 1981; OSHA, 1991) . The standard incorporated universal precautions during the care of all clients, Body fluid splashes were the most common form ofexposure, yet the least likely to be reported.
whether or not their HIVIHBV status is known; the standard requires barrier protection against blood and most client body fluids (CDC, 1988b) . In addition, employers are now required to make HBV vaccinations available at no cost to all those whose work may put them in contact with client blood and body fluids.
Although the risk of HIV infection to health care workers following a percutaneous exposure is relatively small (0.3%), the risk of HBV infection is 20 to 100 times greater (6% to 30%) and is considered a major occupational health hazard (CDC, 1991) . Earlier estimates of HBV cases among health care workers were at 6,800 with 200 to 300 deaths per year (Gerberding, 1990) , although this prevalence may decline following the 1992 regulatory mandate. The risks for both HBV and HIV increase, however, with greater frequencies of accidental exposures to client body fluids and work in areas of high prevalence such as inner city health care agencies (McKinney, 1990) .
One study estimated a 1% lifetime cumulative risk to health care workers for HIV infection and a cumulative risk of 10% for HBV infection (Cheng, 1993) . Most of these estimates assume percutaneous body fluid exposure; yet, nonpercutaneous (dermal or mucous membrane) HIV transmission also has been reported (CDC, 1987 (CDC, , 1988a . Therefore, reporting both percutaneous and nonpercutaneous body fluid exposures for risk assessment is required by OSHA (Miramontes, 1990) .
Studies indicate that up to about half of all body fluid exposures are caused by need1estick injuries, which are characteristically underreported (Hamory, 1983; Jackson, 1986; Treloar, 1994; White, 1990) . Lack of reporting suggests inaccurate data of health caregiver risk. In one study of 328 nurses, 76% stated that they had had a least 1 unprotected body fluid exposure, 62% up to 5 body fluid exposures, and 20% as many as 10 body fluid exposures during 1 week of client care (McNabb, 1991) . In another study of 488 nursing and medical staff respondents, 40% of the 164 who had received needlestick injuries failed to seek risk assessment or health care. The reasons stated were that the injury was not considered worth reporting or reporting was too time consuming or inconvenient (Hamory, 1983) .
Noncompliance with universal precautions, however, is more likely the major cause of blood and body fluid exposures. Most studies investigating universal precautions compliance during client care prior to the OSHA standard indicate that even with education, compliance rates were substandard (Becker, 1990; Freeman, 1992; Gruber, 1989; Hersey, 1994; Simmons, 1990) .
Reasons for noncompliance vary, but being too busy, responding to a client emergency, understaffing of nursing units, performing by habit, lacking supplies, and considering the client as low risk for acquired immune deficiency syndrome (AIDS) are common responses (McNabb, 1991) .
Not only is compliance with universal precautions problematic, but health care workers may be reluctant to seek HBV vaccination. Before the 1992 BBP standard, one study reported that 42% of the 334 nurse subjects had been vaccinated for HBV (Spence, 1990) . After the OSHA mandate, only 55% of client care staff and 56% of physicians in a national survey had been vaccinated with a least one of the three doses in the HBV vaccine series (Hersey, 1994) . The results from these studies were not necessarily comparable, however, because the sample populations were different. The present study, in fact, was conducted to assess the same population before and after the 1992 date, although different samples were used.
According to a national survey on compliance to infection control guidelines, percutaneous and nonpercutaneous body fluid exposure rates continue to be a problem, and HBV vaccination rates fall short of the 100% goal (Hersey, 1994) . No data were generated in the Hersey study before the 1992 implementation date with which to make comparisons, nor were there any data indicating whether or not body fluid contacts were reported.
The purpose of the present study, therefore, was to investigate whether, following the BBP standard mandate: 1) unprotected blood and body fluid exposure incidence rates decreased, 2) body fluid exposure reporting frequencies increased, and 3) HBV vaccinations and HIV testing rates increased among nurses.
METHODS

Sample
Two cross-sectional, random samples representing 1% of registered nurses (RNs) and licensed practical nurses (LPNs) in the state were selected for two statewide surveys; one conducted in the fall of 1991 and the second in the fall of 1993. The 1991 survey was conducted before the OSHA mandate and the 1993 survey was conducted about 1 Y2 years after the OSHA mandate. Each subject received a packet including a statement of consent and assurance of anonymity, a questionnaire, and a stamped return envelope. A total of 306 usable questionnaires were returned-156 in the 1991 group and 150 in the 1993 group for return rates of 30% and 24%, respectively.
The low return rate for this study was an anticipated concern because of the nature of the questionnaire, asking subjects to disclose possible risk taking in the workplace as well as compliance to a federal regulation (McNabb, 1991) . Low return rates are one of the drawbacks in survey methodology with limited remedial techniques (Wilson, 1985) . Assurances of anonymity meant that there could be no survey coding or master lists for repeat mailings or other methods to increase the return rate. The subject demographic data, however, were comparable to that of the sampled population (by mean age, level of education, and place of employment). Table 1 shows that the comparison is fairly close, with the greatest difference being LPNs and associate degree nurses were more underrepresented. Nurses with a higher levels of nursing education were somewhat more likely to return the survey. Fewer nurses in community health agencies or nursing homes returned the surveys than nurses in hospitals or other places of practice. Thus, when the present results are extrapolated to the statewide population of nurses, the slight skew in the sample must be considered as a potential bias. On the other hand, the close match between the 1991 and 1993 sample demonstrates that no bias can be expected from demographic differences in these two samples. This is important because the findings of the present study are based on a comparison of these two samples (1991 and 1993) .
Duplication of the 1991 and 1993 subjects was another concern. Based on the sample size, the population size, and the survey return rate, the probability of duplication was calculated to be 0.003. Thus, the researchers concluded that the two samples were independent.
Approximately 80% of the respondents were RNs and 20% were LPNs (Table 1) . Those who were not MARCH 1996, VOL. 44, NO.3 employed (5.9% of sample) were eliminated from the analyses, for a total sample size of 288 (145 in 1991; 143 in 1993) . The employed nurses were middle aged (40.5 + 9.95 standard deviation [SD] years old) and experienced, with 15.0 + 8.8 SD years in nursing practice. The most common nursing educational level was associate degree (n = 86 or 30%), followed by baccalaureate degree (n = 63 or 22%), diploma (n =60 or 21%), and LPN (n =55 or 19%).
Hospitals were the most common site of employment (n =190 or 66%). Of those employed by hospitals, the majority (n = 78 or 27%) worked in intensive care units or adult medical-surgical nursing units (n = 69 or 24%). Only 3.6% of nurses worked in administration or education settings. The major difference between the two groups was the larger percent of nurses working in medical-surgical nursing units in the first survey (28 or 19% in 1991; 21 or 14% in 1993) , and the larger percent of nurses working in intensive care nursing units in the second survey (20 or 13% in 1991 and 31 or 22% in 1993) , which had a potential for statistical bias. The difference between the nurses in these two units with regard to knowledge and compliance scores CE =0.74, p =0.67) or body fluid contact (E =0.09, p =0.54) was not significant (one way analysis of variance). Consequently, bias from this between samples demographic difference was ruled out. 
Instruments
Nurses were asked to report an estimate of the numbers of percutaneous and nonpercutaneous body fluid exposures in the past year, how many of these were reported to employee health or their personal physician for risk assessment, and if they had been HBV vaccinated or tested for HIY. These items were included in the demographic section of the questionnaire.
The Risk Assessment Scale (RAS) is a 36 item, Likert-style questionnaire that measures the respondent's knowledge of universal precautions procedures by self reported compliance to universal precautions procedures in three situations: a client described as HIVIHBV positive, HIVIHBV status unknown, and HIVIHBV negative. The items pertaining to each client are the same and include all recommended universal precautions procedures for client care (Table 2) . Each item is scored from 1 to 5, with 1 indicating inadequate knowledge about universal precautions because few recommended universal precautions procedures are reportedly used, and 5 indicating superior knowledge about universal precautions because all recommended universal precautions procedures are reportedly practiced.
A panel of expert nurses reviewed the RAS for validity. Reliability of the instrument was first measured using senior nursing students with subscale alpha coefficients of 0.63, 0.76, and 0.78, respectively. Alpha coefficients for the 1991 survey were 0.66, 0.88, and 0.83. The lower reliability of the RAS when applied to caring for HIVIHBV positive clients reflects a reduced consistency in the self reported compliance procedure across respondents.
Statistical analyses
Univariate and multivariate statistical procedures were applied using the SPSS 6.0 statistical package on a 486/PC workstation. Standard descriptive analyses were computed on the 1991, 1993, and combined 1991 and 1993 datasets. Six factors were selected for an analysis of the hypothesis that implementation of OSHA regulations were related to unprotected body fluid exposure and reporting frequencies, HBV vaccina-tion, and HIV testing. The variables were: age of respondent, number of years employed as a nurse, highest formal nursing education completed, number of unprotected exposures to clients' body fluids in the year preceding the time of the survey, average score on the RAS that tested universal precautions knowledge and compliance, and a binary variable indicating whether a given nurse ever reported an exposure (reported = I, never reported = 0; nurses never exposed were coded as missing data for this variable).
A t test was applied to each of the six factors with survey year (1991 versus 1993) as the independent variable. A bivariate correlation coefficient (Pearson's r) was computed between HBV vaccination status (vaccinated = I; unvaccinated =0) and the above six variables to summarize the basis relationships. Correlation coefficients were also computed on the relationship between these variables and HIV testing status (tested = I; untested =0).
A multivariate analysis using logistic regression was applied twice, using the HBV vaccination and HIV testing status as dependent variables and the six factors as independent variables (Cohen, 1983) . The equation was not required to pass through the origin.
RESULTS
Universal Precautions Knowledge and Self Reported Compliance
The RAS scores ranged from I (inadequate universal precautions knowledge using few or no universal precautions procedures) to 5 (superior universal precautions knowledge using all recommended universal precautions procedures). Full knowledge and compliance to universal precautions ideally should be 5.00 if all clients are universally considered at risk for HIVIHBV transmission, the basic premise of the BBP standard. In the 1991 group, the average score was 4.55 + 0.44 SD increasing significantly (p = 0.001) to 4.74 + 0.27 SD in the 1993 group.
Body Fluid Exposure Rates
Accidental body fluid exposures by needlesticks, cuts from other sharp objects, and body fluid spills or splashes were reported anonymously on the survey by 59% (n = 169) of the employed subset of respondent nurses (n = 288). The overall average number of exposures was 4.8 per nurse/year. In 1991, the exposure rate was 5.34 + 10.9 SD exposures per nurse/year decreasing to 4.26 + 10.3 in 1993 (NS, p = 0.39). The most common type of exposure was body fluid splashes (81% of 1,386 exposures), followed by sharps injuries other than needles (10%), and needle injuries (9%). The rate of body fluid exposure did not differ significantly between 1991 and 1993 (p =0.14, t = 0.87, one tailed t test), although there was a trend toward a decrease in exposure rate. There was a significant correlation (p = 0.001) between the RAS scores (universal precautions knowledge and compliance) and body fluid exposure frequencies in both groups, indicating that the higher the score, the fewer the number of exposures. MARCH 1996, VOL. 44, NO.3 The exposure rate was subdivided into three categories: skin penetration by a contaminated needle, incision by other sharp contaminated objects (such as contaminated scalpel blades or broken glass), and nonpercutaneous contact with client body fluid. The most common type of exposure reported by the respondents was accidental exposure to body fluids between the survey year 1993 (3.82 exposures per nurse/year) and 1991 (3.85 exposures per nurse/year). The rate of body fluid exposure dropped about I%. This contrasted with a marked 69% reduction in needle injuries (0.64 for 1991; 0.20 for 1993) and 81% reduction in other sharps injuries (0.78 for 1991; 0.15 for 1993). Combining needle injury data with that of other sharp objects, the rate of accidental exposure in 1993 was 25% of 1991 levels.
Body Fluid Exposure Reporting Rates
Only a small proportion of the exposures were reported to workplace officials, as required by the BBP standard. Of 1,385 exposures reported by 169 nurses in the present survey, only 57 of those exposures were reported by a subset of 38 (23%) nurses. That is, 4.1% (5711,385) of exposures were reported overall. The frequency with which exposures were reported to employee health officials did not significantly differ between 1991 and 1993. The mean was 0.226 + 0.421 SD exposure reports per nurse/year in 1991 and 0.224 + 0.419 SD per nurse/year in 1993. This difference was not statistically significant (t = 0.04, P = 0.97, two-tailed t test). There was no significant correlation between universal precautions knowledge (RAS scores) and body fluid exposure reporting frequencies in both groups.
The likelihood that a nurse would report needlesticks, as opposed to accidental exposures by other sharps or by body fluid splashes, can be estimated from the survey data. Nurses were divided into two groups depending on whether or not they had reported an exposure to either employee health officials or to a physician. The responses on the anonymous survey indicated that the reporting group was 4.33 times as likely to have had a needlestick than the non-reporting group (mean of 1.26 sticks per reporting nurse/year; 0.29 for non-reporting nurses/year). For other sharps, the reporting group was 1.66 times as likely to have exposures as non-reporters (mean of 0.71 and 0.43, respectively). For body fluid splashes, the reporting group was only 1.18 times as likely to be exposed as non-reporters. These data indicate more concern for needle injuries than other types of exposure. In particular, body fluid splashes were the most common form of exposure, yet the least likely to be reported.
HIV Testing and HBV Vaccination Rates
In 1991, 61.4% (+ 4.9% SD) of 144 nurses were vaccinated against HBY. In 1993, this percentage increased significantly to 82.5% (+ 3.8% SE) of 142 nurses. The increase between 1991 and 1993 was 34%, which was significant, (t = 4.1, p = 0.001, two tailed t test). Of those reporting hospital employment, 86.7% had been HBV vaccinated in 1993. The proportion of 
Characteristics of HIV Tested and HBV Vaccinated Nurses
The proportion of nurses who had been tested for HIV was 47. 2% in 1991 (68/144) and 55.6% in 1993 (79/142) . In terms of the annual difference, this corresponds to an increase in HIV testing of 4% per year. Nurses in operating rooms were more likely to be HIV tested, but those in education or in cardiac units were less likely. Statistically, however, those primarily in administrative positions (3.6% of sample) were not any more or less likely to be tested than those involved in direct client contact.
The demographic and universal precautions knowledge differences (RAS scores) between HIV tested and untested groups were analyzed using a multivariate logistic regression analysis. It was anticipated that HIV tested nurses would be older and more experienced, with higher educational levels, more body fluid exposures and reporting rates, and greater universal precautions compliance. The essential findings of this analysis were that younger nurses, higher educational levels, and greater body fluid reporting frequencies were significant predictors of respondents who were tested for HIV, but experience and universal precautions compliance were not.
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The statistical analysis indicates that the most important factor related to presence or absence of prior HIV testing is whether or not a given nurse tended to report exposures. This was followed by level of education and age. On the basis of these six variables, nurses could be correctly classified as tested or untested for HIV in 63% of cases.
Although 86% of hospital nurses had been vaccinated for HBV (246 of 286 nurses), it was expected that unvaccinated nurses were primarily in the lower client contact areas of administration or education. This was dismissed by the finding that only 9% of hospital nurses who were not HBV vaccinated worked in administration or education (17 of 190 nurses). Of the 40 nurses in the sample who were unvaccinated, 19 worked in hospitals, 6 in nursing homes, 3 in community health agencies, and the remaining 12 worked in physician offices, clinics, nursing schools, and other sites. Therefore, the unvaccinated group consisted of nurses who were largely active in the direct provision of client care.
Multivariate Analysis of HIV Testing and HBV Vaccinations
A multivariate analysis was conducted for HIV testing status using the same set of independent variables as before (Table 3) . Neither age, years in nursing, body fluid exposure frequency, or universal precautions knowledge scores were related to whether or not HBV vaccinations were obtained by a given nurse; however, three statistically significant predictors were found. In order of importance, they were the survey year, level of education, and body fluid exposure reporting frequency. From the six variables in Table 3 , 74.7% of the cases were correctly predicted for HBV vaccination status. The higher the level of education, the greater the chance that a given nurse would be vaccinated against HBY. Quantitatively, for each additional degree obtained (LPN to PhD), the odds ratio for a given nurse (odds of being vaccinated divided by odds of not being vaccinated) increased 41% (because e B = 1.41).
The point of the logistic regression analysis follows. The fact that educational level and body fluid reporting frequencies predict both HIV testing status and HBV vaccination status is of interest because it shows some commonality between the reasons nurses choose vaccination or testing. The connection between reporting to employee health and receiving HIV testing can be partially explained. The BBP standard (OSHA, 1991) requires HIV testing following an exposure report under many circumstances. Other findings were more difficult to interpret; for instance, age had an effect on HIV testing but not HBV vaccination. The one consistent and clear finding is that nurses with a higher education levels are more likely to report accidental exposure incidents, to be HBV vaccinated, and to be HIV tested. Neither age nor years of experience showed such a strong relationship:
DISCUSSION
The purpose of complying with universal precautions procedures during client care is to protect nurses from body fluid exposure; however 58% of the respondents reported unprotected exposure events even though self reported universal precautions compliance scores increased significantly following implementation of the BBP standard. Varying degrees of noncompliance to universal precautions by nurses has been supported by several studies (Becker, 1990; Gruber, 1989; Hersey, 1994; McNabb, 1991; Simmons, 1990) . The results of a recent national survey (n = 2,406 client care staff, including nurses) found that only 42% reported always using gloves to draw blood, 62% did not always wash their hands after taking off used gloves, and less than 25% always used gowns, gloves, and other protective equipment (Hersey, 1994) . Therefore, it appears that OSHA universal precautions regulations information has been mastered, but this knowledge has not been fully translated into universal precautions practice by the nurse participants in the present study. Further, the subjects may have been overestimating actual universal precautions compliance during client care, a hazard of self report questionnaires.
Although the decrease in body fluid exposure frequencies after the implementation of the BBP standard was not significant, it was nonetheless a decrease. Dermal body fluid exposures reported in studies range from 18.7% to 76%, and percutaneous exposures range from 58% to 81.3% (CDC, 1988b; Hersey, 1994; McNabb, 1991; Wiley, 1990) . Needlestick injuries reported in the present study were considerably less than anticipated, but the anonymity of the questionnaire leads the researchers to believe that the 9% incidence may be fairly accurate. The fact that other exposures (splashes or sharps) were reported to be relatively high (81%) supports this belief. Furthermore, needlestick injuries decreased 69% between the 2 survey years, supporting the notion that mandatory universal precautions practice may be the major factor in minimizing behaviors that MARCH 1996, VOL. 44, NO.3 
Lack of reporting indicates that a large number of nurses may not be receiving risk assessment and treatment following unprotected body fluid exposures.
place nurses at risk for these types of injuries. Recapping needles has been a behavior resistant to change (Becker, 1990; Ribner, 1990) , but the placement of used needle disposal boxes in all client rooms, as well as the continued universal precautions education effort in health care agencies, may explain the decrease in needlestick injuries. Another technology that might explain this decrease is the use of self sheathing needles on intravenous infusion sets.
The reported 81% of exposures through unexpected dermal body fluid contact may be a greater occupational health hazard than needlestick injuries because of the greater number of these dermal exposures. The unpredictability of nonpercutaneous exposures may make reduction even more resistant to change. HIV transmission by dermal contact has been reported (CDC, 1987) , and other bloodbome pathogens, including HBV, also can be transmitted through nonintact dermal exposure. It appears, therefore, that greater emphasis needs to be placed on protecting nurses from nonpercutaneous body fluid exposures by promoting use of protective gowns, gloves, and masks in anticipation of body fluid contact during all client care.
This survey uncovered significant underreporting of unprotected exposures to body fluids. Nurses are required by OSHA to report unprotected contact with client body fluids, including nonpercutaneous contact. The percentage of exposures reported is so low (41 reports per 1,000 exposures) that hospital statistics on exposure frequencies in nurse employees are almost certainly meaningless. Most importantly, unlike needle and sharp exposures, the rate of accidental fluid exposures is not declining. Lack of reporting indicates that a large number of nurses may not be receiving risk assessment and treatment. following unprotected body fluid exposures.
Needlestick underreporting has been established in other studies (Hamory, 1983; Jackson, 1986; Treloar, 1994; White, 1990) , but little attention has been given to other types of exposures and reporting practices. One study cited reasons for lack of reporting as not considering the injury as worth reporting, not knowing it was policy, and being unable to get to the employee health department to report the exposure (Hamory, 1983) . Whether or not these reasons adequately explain underreporting by nurses needs further study.
It was expected that HBV vaccination rates would increase in the 1993 group compared to the 1991 group. This, indeed, was the case. In the 1993 group, only 13.3% working in hospitals had not been vaccinated. The present data show higher vaccination rates than a recent national survey report on HBV vaccinations (Hersey, 1994) in which 42% reported having received all three doses of HBV of the vaccination series, and 55% having received at least one. Prior to implementation of OSHA regulations, studies reported an HBV vaccination rate of 42% to 58% (Goetz, 1992; Spence, 1990) .
Routine HIV testing of employees (not following an incident), although not required by OSHA regulations, was also expected to increase because of greater awareness of bloodborne pathogen transmission risks and more experience with HIV IHBV infected clients. Although it was not significant, there was an increase in HIV testing. Of those respondents reporting hospital employment in the 1993 group, 51.7% had been tested for HIV, and 40% of the sample reported both HBV vaccination and HIV testing. An increase in HIV testing or HBV vaccinations among nurses hypothetically could be the result of increased post-exposure follow up. However, although exposure and exposure reporting rates did not increase, the proportion of HIV tested and HBV vaccinated nurses went up between 1991 and 1993. Therefore, the researchers ruled out the idea that greater HIV testing and HBV vaccination rates were a result of post-exposure follow up. Institutions provide HIV testing only for employees that report exposures; yet exposure rates are low compared to the HIV testing and HBV vaccination rates. Clearly, some factors other than post-exposure follow up are involved.
The finding that younger nurses were more likely to be tested for HIV was not expected. One explanation might be that those respondents who were students when schools of nursing instituted universal precautions education in their curricula began nursing careers with learned universal precautions behaviors. Older nurses, on the other hand, had to change previously leamed behaviors (for example, recapping needles) to comply with universal precautions. Resistance to change required by universal precautions is well documented (Becker, 1990; Hersey, 1994; McNabb, 1991; Ribner, 1990) . Another possibility is that younger nurse respondents may have more incentive for HIV testing because of a greater potential for nonoccupational exposure sources than older nurses.
Nurses with higher educational levels were more likely to be HBV vaccinated as well as HIV tested (Table  3) . A possibility for this finding is that the increased testing is the result of increased reporting. HIV tested nurses reported a greater percentage of accidental body fluid exposures. The three way relationship among educationallevel, testing or vaccination, and reporting frequencies may represent the common dimension of both personal and professional responsibility.
Because the response rate of this survey is suboptimal, the findings must be interpreted cautiously. However, the anonymity of the questionnaire most likely provided fairly accurate information from the participants concerning body fluid exposure rates, reporting frequencies, HIV testing, and HBV vaccinations. In addi-tion, the sample was similar to the larger population in mean age, educational levels, and employment. Although data generated by self reported measures present risks to reliability, the alternatives are observation or participant observation. Observational methods also may skew the results by artificially improving universal precautions compliance and reducing body fluid exposures when subjects are aware of observers. Self report was chosen for this study because assurances of anonymity could be provided, presumably resulting in more accurate data. The low response rate is, however, a limitation of this approach that must be considered in the interpretation of the results.
Based on the findings of this survey and related studies in the published literature, the following conclusions and recommendations are proposed. Nurses are knowledgeable about universal precautions procedures, in general, based on their compliance scores, and the greater the compliance, the fewer the number of body fluid exposure incidents. In view of the high number of self reported nonpercutaneous body fluid contacts, which have not declined between 1991 and 1993, it seems prudent to take a closer look at how and why they happen and methods to control them. Body fluid exposure incidents were significantly underreported, indicating that further study is warranted on ways to promote reporting practices. As evidenced by the minimal reporting compliance rate among nurses, post-exposure follow up procedures for nonpercutaneous contact. need to be reviewed and modified by employers so that follow up procedures are more user friendly. Nurses with higher education levels could serve as progenitors to promote greater compliance to the OSHA BBP standard among their colleagues. Although the results of this study indicate that OSHA regulations have reduced occupational hazards for nurses and other health care workers, there continues to be a need for further improvement.
